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HA¥ASHI SHIGETOSHI 

CS4) POLAHIZSHG PLATE AMD ITS MANUFACTURING METHOD 

{57)Abslraet: 

PROBLEM TO 8£ SOLVED: To provide a polarizing plate capable of displaying more 
neutral gray whlta and black with high contrast and further .to "provide a 'method for 
manufacturing' the same. 

SOLUTION: The pblarbJhg piate comprising a poiaming film of which at least the one 
surface is laminated with a protective film through an adhesive layer, having; £40% 
single body transrnittance, having a* and b* of perpendicular hue 'rnaasured by JiS Z 
8729 in ~5>0<fc*5ftQ and H0<b*Sl>Q ranges respeetjy&iy, having a^ arsd b^ of paraitei 
hue in ^4.0<a^<4,0 and -i.G<b*<5,5 ranges ; respectiv-#y and further having either of 
the layers comprising It having an absorption spectrum satisfying relations 0<A/DS0,3 > 
0;i<B/D<0 j, 0,5<C/D<1.4 mdQ <E/D<BS where ahsorbanee at 450 nm f 500 nra 550 
nm f §00 nni ar?d 8S0 nm are denoted as A, B ? 0, 0 and E respectively and the method 
for manufacturing it are provided. 



* NOTICES * 

JPO and JHPIT am not responsible for any 
damages caused by the use of this trans! at soa 

IThis .document has been translated by computer, So the translation may not reflect 
the original precisely, 

;2 ? **** shows the word which can not be translated. 
3In the drawings; any wards are not translated 



CLAIMS 

I0lairn(s)] 

[Claim ijlt ls a polarizing plate in which at feast one side of a polanzation film comes 
to laminate a protective film via a glue line, a* of rectangular toe and b* which simple 
substance transmissivity Is not lass than 40%, and are measured based on JI3 Z &72M 
rgsf&ptiyd-y, ~5>0 <~a*<~1|Ht reaches. It is in the range of -10 <^b*<™LQ ? the same ™ 
a* of parallel "hue, and b* — eadh/andHLO <-a*<"-4,8 — and — it Is In the range of -1,0 
<~b*<~§ v 5, and. And when one - which constitutes this poiarteing piate of layers sets an 
absorbanco [ in / for an absorbanca / in / for an absorbancs / m / for an absorhanee 
/ in / for an a bsorha nee in wavelength of 450 rim / A and wavelength of 500 nm / 8 
and wavelength of 550 nm / 0 and wavelength of 600 nm / D and wavelength of 850 

j to E/they are lower typo (J) ~ {NX 
0 <^A/D<-0;3 (!) 
0.1 <-B/D<~CO (II) 
0.5 <~e/0<~ t.4 (III) 
0 <^E/D<^0 J (IV) 

A polanzing date having- an absorption spectrum which fills all **^*s f 

[Claim 2]The polarising' plate according to claim 1 in which a layer which has an 

absorption spectrum which fills relation between formula. (I) ~ (IV) contains colorant 

[Claim. 3jGoter&nt y C> L The De DSs pass violet 28 and QJL the De Bis pass violet 28 

and OX De -Das pass violet 57, the CX De Dis pass violet 77, and CI acid violet 48 and 

0i> — direct violet The polarizing plate according to claim 2 chosen from 9, 

[Olasm 4lGolorant.Js OJ. Direct violet The poiarkting plate according to elaim 3 which is 

9. 

[Claim 5}The polanzlrig plate according to any one of claims 2 to 4 in which a glue line 
contains colorant. 

[Claim. §]From simple substance transmissivJty T 0 (%) to lower type (VI) of a polarizing 
plate considered as same composition except .simple .substance transmlssfvity T, (%} 
and this ooior&ni of a poiarudng plate which has a layer containing coterant not being 
included 

The polarizing plate according to any one of claims 2 to 5 whoso K-values which are 
alike and are calculated more are 0,05-3, 

[Claim 7]The polarising pjate according to any one of claims I to 6 which has noiJess 



than 99% of pobrkation degree. 

[Claim 3]A protective film is laminated via a glue line at least on one sfcie of a 
polarization film. In manufacturing a polarizing plate, one which constitutes this 
polarizing plate of layers. Whan m ahsorbance [ in / for an absorbanoe ■■/■ in / for m 
Bhmtbmm./ m / for an absorbance / in /for an absorbance m wavelength of 450 nm 
/ A and wavelength of 500 hm / B and wavelength of 550 nm / G and wavelength of 
800 nm / D and wavelength of 650 nm ] is set to E, they are lower type (I) ~ (Wl 
0 <>A/D<^0.3 (I) 

0.1 <om/D<^Qj (II) 

0,5 <-C/D<-h4 CUD 
0 <-E/D<-0,5 (IV) 

A manufacturing method of a polarizing plat®, characterized by making the layer 
con earned contain colorant so that m absorption spectrum which, fills --aft 
may be shown. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001 j 

[Field of the Invention]Thi^ invention relates to a polarizing plate and a manufacturing 

method for the same, 

[00021 

[Description of the Prior ArtjThe pclarfeatlon film m which adsorption orientation of 
the diohraism substance was earned out to the pofyvinyh-aiGohor-resin film is usee as 
one of Ifce- members for liquid crystal displays with the gestaR of the polarfeing pfata in 
which the protective film was usually stuck at least on one side. However, when the 
conventional polarizing plate was used for the liquid crystal display, especially the 
high-re^ective - liquid-crystal display, there was a problem that the white display of a 
liquid crista! . display colored it yellow, and was in sight In order to soive this problem, 
it j"s Provkional Publication No., for example. The 82 Ho. -*1 34825 gazette and 
publication number 8-304824 If is reported to the item gazette by by changing the 
shape of the transmission spectrum of a polarizing plate that catering of a white 
display of . a liquid: crystal display Is suppressed. 

[0003jHowever ? the polanang plate indicated in each of above-mentioned gazettes 
has a low polarization degree as compared with the polarizing plate genoraHy used, and 
reetangular hue has shifted it In the blue direction. Therefore, in the liquid crystal 
display usmg such a polarizing plate, although surely the white display would be what is 
sailed neutral gray, since the polarization degree was low, contrast felL and the fault 
that a black, display, wili color -blue arose, and the skillful display of it was not 
completed, Coforbaiipn and the shift to a reflection type of various liquid crystal 
displays are advancing at a quick pace, a white display and black display is also neutral 
gray, and development of the neutral gray polarising plate which can display High 
contrast is called for in recent years. 
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[0004] 

[Problem($5 to be Solved by the InventionjThan, a gray mora neutrally whit© display 
and a black display are possible for this invention persons, As a result of biquinng 
whoteheartedly that the polarizing plate in which contrast is stiii higher should be 
developed by arranging the coloring layer which has a .speoifiq absorption. spectrum* it 
found out that a problem was solvable in the arbitrary positions of the existing 
polarising plate, and resulted In them at this invention. Therefore, the purpose of this 
invention Is to provide a polarizing plate with a gray more neutraHy white display and a 
possible black display, and stii! higher contrast and to provide the manufacturing 
method of a polarising plate advantageous to a pan therefore. 
[0005] 

t^eans for Solving the ProblemjNameSy, this Invention is a polanzing plate in which at 
least one side of a poiarkation fiSrn comes to laminate a protective film via a glue line, 
a* of rectangular hue and b* which simple substance transmlsslvity Is not less than 
401, and are measured based on JIS 28729 respectively , - S O <~a*<~10 it reaches. It 
mm the range of ~ lQ <^b*<^hQ r the same: — a* of parallel -hue, and b* — each and- 4,0 
<^*<w4,Q — and — It is in the range of ~1 .0 <=b*<=5.5, and. One which constitutes 
this poiaming plate of layers an absorbance iri wavelength of 450 nm And A, When an 
absorh&noe [ in / for an absorbance / in / for an absorbance / in / for an ahsorbanee 
in wavelength of .500 nm / 8 and wavelength of 5S0 nm / . C and. waveiength of 800 nm 
/ D and wavelength of 050 nm ] is set to E, a polarizing plate which has an absorption 
spectrum which tills all relation between lower type (I) ™ (JV) is: provided., 
[0008] 

0 #/D<^3 ® 
0;f <™B/0<™€\7 (H) 
0.5 <^G/D<^t4 OB 
0 <"E/D<^X5 (IV) 

[OOO^jAocording to this invention, a protective film is laminated via a glue line at. [east 
on one side of a polanzation fBm« In manufacturing .a pd&rtemg plate, one which 
constitutes this polarizing plate of layers. When an absorbance [ in / for an 
abscrbanoe / m / for an absorbance / in / for an absorbance / in ./ for an absorbance 
in wavelength of 450 nm f A and wavelength of 500 nm / B and wavelength of 850 nm 
/ C and wavelength of 600 nm / D and wavelength of 850 nm ] Is set to E, A method of 
making the layer concerned contain oolorant and manufactyrlng a polarizing pi a te is 
also provided so that an absorption spectrum which fife all relation between said 
formula (I) - QV) may be shown. 
LOGOS] 

[Embodiment of the Invent* onjAs for the polarizing plate of this invention, a protective 
ffirft is laminated by at least one side of a polarisation film via a glue line. The 
polarisation film which constitutes this peiarizing pi&te la manufactured by '-ususily- 
carr^lng out adsarption orientation of Iodine or a diohroism pigment ^ike diohromatic 
dye to th.§ pofyviny!--alcoho!-ra3m film by which uniaxial .stretching carded out, 
[0009lThe polyvinyl alcohol resin whiph constitutes a pobrization film is obtained by 



saponifying polyvinyl aoetaie res?m As polyvinyl acetate* resin, the copolymer etc, of 
vinyl acetate, and this and other oopafymerizable monomers besides polyvinyl acetate 
which Us a homopolymer of vinyl acetate ar® illustrated for example, As vinyl acetate 
and a oopoJymerteabb monomer, unsaturatbn can/one acids, olefins, vinyl ethar, end 
unsaturaiion sulfonic acid are mentioned, for example the degree of saponification m 
polyvinyl aimhol resin — usually — 85 "i 00™moi % — it is B8-10;D-mof% of the range 
preferably,. A polyvinyl format a polyvinyl aoetat eta which this polyvinyl alcohol msm 
may denaturalize further, for example, denaturalized by aldehyde can be used, the 
degree of polymerization of polyvinyl alcohol resin — usually — the rahge of 
1 ,000- 1 0 000 — it is the range of 1,500-1 0,000 preferably. 

[QOfOjWhiie uniaxial stretching was carried out, after boing dyed by the diehrolsm 
pigment boric acid processing of this polyvinyl ~af : cohohresfr> film is carried out. In 
order to carry out uniaxial stretching, between the rolls with which peripheral speed 
differs, it may extend on one axis and may extend on one axis using a hot calender roll 
It may be the dry type extension which extends in the atmosphere, and may be the 
wet extension which extends m the state where it swelled with the solvent Draw 
magnification is usually about 4 to 8 times. Such a pdyvinyS-afcohoHre^in. film, by 
which the stretch orientation was earned out is dyed by the dlchroism pigment, 
[001 1]V¥hat Is necessary is just to immerse a polyyinyH&scohoHresin film in the 
solution containing iodine and potassium iodide, for example, in using iodine as a 
diehrobm pigment. The content of iodide in this solution is usually about 0,01 -0-5' 
weight sections per water 100 weight section, and the content of potassium Iodide is 
usually about 0 weight sections per water 100 weight section. The temperature 
of tills solution Is usually about 20" 40 **, and immersion time is usuajiy about 30 to 
300 seconds, 

[001 21 What is naoassary is on the other hand, just to immerse a 
pdlyvinyh-aioohol-Tesin film in the solution of dichromatic dye r for example. In using 
dichromatic dye as a diehroism pigment. About OX1QTHX1 weight sections per water 
100 weight section of content of dichromatic dye In this solution are usually .0*01 or 
less weight sections advantageously. This solution may contain the mineral salt of 
sodium sulfate etc. The temperature of this solution is usually about 20- 80 W ( and 
immersion time is usually about 30 to 300 seconds. 

[0013]Boric acid prccessmi is performed by, for example, immersing the 
MniMbs^^ dyed with the diohroism: pigment in a 

boric acid solution solution. About 2 "15 weight sections per -water 100 weight section 
of content of the bono acid in a bode acid solution solution are usually .about 5H 2 
weight sections preferably. The temperature of a boric acid solution solution is not 
fees than 50 **> and is usually 50™85 m preferably Immersion time is about 100 to 
1,200 seconds usualiy about 200 to 400 seconds still more preferably about 150 to 
800 seconds preferably. When a diohroism pigment is iodine, the boric acid solution 
solution may contain potassium iodide. When a boric acid solution solution contains 
potassium: iodide, usual and about 0/1 ~20 weight sections per water 100 weight 
section of the quantity ore about 5-15 weight sections still more . preferably about 



2-18 weight sections preferably, 

[Q0.l4jUnsax-iaf stretching may; be performed before dyeing, may be performed 
simultaneously with dyeing, and may he- .performed, after dyeing. Whan carrying out 
after dyeing uniaxial stretching, this uniaxial stretching may be performed before boric 
acid processing, and may be performed during boric acid processing, ft is also possible 
to perform uniaxial stretching in two or more stages of course among these, 
[00 JSjRinsing treatment of the :polyv!ny hateohohresin film after boric acid processing 
is usually carried out. Rinsing treatment is performed by y for example, immersing In 
water the poly vinyl "ascohoHresjn film by which boric acid processing was carried out 
In rjnsmg treatment the temperature of water Is usually about 5^40**, and immersion 
time is usually about 2 to 120 seconds. Subsequently, although a drying process is 
performed* 100 ^ or less of drying temperature Is usually 40-05 sM 5 preferably. The 
time of a drying process is usually about 120 to 800 seconds. 
[801 8] Like the usual ease/the polarisation film obtained In this way laminates a 
protective film to the one side or both sides, and let it be a polarizing plate. As a 
protective film, a ceilujose. acetate resin film, like tri&oety! cellulose or dmoetyl 
oellu lose for oxampie, A cyclic polyoiefin resin film like an acryilo resin film, a polyester 
resin film, a pofyaryiate -resin film, a poiyether suiphone resin film, and a poly 
norhornene resin film, ate. are mentioned, and the thickness Is usually about 30-200 
micrometers. Isotropic adhesives are usually used for lamination transparently and 
optically* and the adhesives of a poSyvmyl ateohol system are used as these adhesives. 
for example, 

[0017]The pciarizing plate obtained in this way may have a hard court layer, an 
antirefle^tion layer, an :ant£~g?are layer, etc, on the surface. The binder is usually 
applied at least to one side of the above-mentioned polarizing plate. 
lOOISjEach absorbanoe A, -8, and Q, D, and E at the wavelength of 450 nm, §00 nm* 
550 nm> 600 nm, and 850 nm make the layer which has an absorption spectrum which 
fills- all the; relation between said formula (!) - (IV) exist In this invention. When the 
place which formula (I) " (IV) mean measures the absorption spectrum of the layer 
concerned. Each absorbance A, B< and C at the wavelength of 450 nm f 500 nm, 550 nm ( 
and 650 nm and the ratio of E to the absorbance D in the wavelength of 600 nrn, Le,< 
relative absorbance, are to have made it satisfy a specific relation. In order to 
consider it as the layer which has such a specific absorption spectrum, -coloring using 
colorant such as a color and paints, is usually appropriate, 

[QQISjIi is more desirable for the color or paints used to have diohroisro, in order to 
consider it as this coloring layer, but not to have dichroisrn. Qn the other hand, when 
using the color or paints which has dichroism, it is important that it is not made to 
carry out orientation of a color or the paints m a coloring layer highly. In order to fill 
the relation between formula (I) - £3V) ? it may choose suitably, and two or more kinds 
of colors or paints may he mixed, and one kind of color or paints may be used, 
[0O2O]As a color, what is classified into a disperse dye, acid dye, or a direct color, and 
the color more specifically classified, into Disperse. Acid or Direct according to a 
Color Index. (Colour Index) are -suitable, for example. In order to make It fill the relation 



between formula CD specified by this- invention- - (NX especially a purple color is 
suitable, If a suitable color is illustrated with a Color Index generic name (Colour Index 
generic name) and the trade name (inside of a parenthesis) corresponding to It, the 
following Is mentioned and the thing of each trade name Is sold from. Sumitomo 
Chemical Co.. Ltd, 

[0021 lO. X Disperse Violet 28 CSumharon Bordeaux SE~BL*1 C. I Disperse Violet 28 
("Sutmkaron Violet E~ 2RL"i C, 1 Disperse Violet §7 CSumikaron Brilliant Violet 
SE"BL"X CX 1 Disperse Violet 77 CSumikaron Violet S~4Rk extra conc fX C, 1 Acid 
Violet, 48 C Symbol Klliling Brilliant Violet 8 cone/*), C, 1 Direct Violet 9 C Nippon. 
Brilliant Vioiet BK concj, etc. 

[0022]Afso in these, C, 1 Direct Violet, '9 is used preferably. Of course* the color of 
other colors can also be blended and used for these purple colors if needed The color 
used by this invention -chooses suitably, and depending on the case, a color or paints.- 
can be blended [ various I and It can use them so that it may not necessarily be 
limited to these and an absorption spectrum may -fill the relation between formula (I) - 
(IV), 

[0023 J What J s necessary is Just to make the coloring layer having contained a color or 
paints exist it in the arbitrary layers of a poiarizing plate, and so that the -relation 
between formula (0" w (IV) may be filled with this invention specifically. It is made to 
exist among one side of a protective film or both sides, and a protective Him in one 
side of the glue line and polarization film which are used in order to paste a protective 
■film and a polarization film together or both sides, a polarization film, or one layer of 
the adhesive layers. Although a coloured film is pasted together to a. polarizing plate 
and the neutrei gray polarizing plate of this invention can he produced also as a 
polarking plate with a coloured film for example, it cannot be said from the reasons of 
that the polarizing plate itself becomes thick, cost going up that this method is not 
much suitable. 

EQ024]In ordor to provide a coloring layer in one side or both sides of a protective film, 
For example, the method of air-drying, after applying uniformly the solution which 
dissolved water soluble dye in the P¥A solution on a protective film, the method of 
applying on a protective film and stiffening, after making an acrylic hard court- agent 
dissolve or distribute a color or paints, etc. are employable. What is necessary is for 
the method usually used for example, dipping, the coating using various coating 
machines, etc. just to perform spreading. A color or paints may be vapor-deposited on 
a protective film, 

[0025 jln order to use a protective film as a coloring layer, after, making the raw 
material dope before producing a protective film dissolve or distribute a color or paints, 
for example, the method of -producing, a- film* the method of dyeing a protective film,, 
etc. are employable. In order to use the glue line for pasting a protective him and a 
polarization film together as a coloring layer, a color or paints are dissolved or 
distributed in the adhesives before hardening, it is used like the usual adhesives, and 
the method of pasting a protective film and a polarfeatfon film together, etc. are used, 
for example. It will be easily understood that coloring adhesives may be used for either 



and it may be amd for both, when providing, a protective film in both sides of a 
polarisation film. In order to use the surface or the inside of a polarization film as a 
coloring layer, vacuum deposition, a .staining technique, a, coating method, etc. are 
employable, for example. In order to. use an adhesive layer as a coloring layer, the 
method of msklng a binder raw material dissolve or distribute a color or paints, etc. are 
used for example. In this invention, a coloring layer may exist m which position of a 
pdarldng plate, and there may be this one coloring layer, and two or more layers may 
be. coloring layers. 

[0026]The quantity of a color or paints is determined from the transroissivity of a 
polarizing plate, in a 400- -TOflHnm wavelength area, transmissivlty here is prescribed 
wavelength interval dlambda, and is the value I which asks far the spectra? 
transmittanee tau (lambda) and is computed by lower type (VX for example at intervals 
of 10 nm, 
[0027] 

P ( X ) y I X ) * t ( X ) * d X 
t4m (V) 



£ 



rfP(l) • y ( X ) * d X 

Mm 



[0O28JP (lambda) expresses the spectral distribution of standard: light OiSyminant G) 
among: a formula, and y (lambda) expresses view color matching 'functions, twice. 
[0029] And the trar&missivity oslcuiated from the spectral transmittanee of one 
polarizing plate is called the simple -substance transmlsssyity Tv% The transmissivity 
calculated from spectral transmlttanee when two polarizing pistes were piled up so 
that each absorption axis might become the same is called the parallel grade 
transmksiyity Tp:> and at least a rectangular cross calls trarxsmissjyity To the 
transmjsslvity calculated Irom spectra! transmittance when two polarizing plates were 
piled up so that each absorption axis might Intersect perpend* ou I arty* 
[0030]lt Is made for the simple substance transmtesMty Ty of the polarizing plate 
called for by doing. Jn this way to be not (ess than 40% in this invention. If there is not 
much much quantity of the ooter which exists In a coloring layer, or paints, the simple 
substance transmissjvity Ty of n polarizing plate will become small too much, and 
white luminosity will faiL Except making into Tt $p simple substance transmissivtty of 
the polarizing plate which has a coloring layer; and colorant not being included, when 
simple substance transmissMty of the polarizing plate completely considered as the 
same composition is made into T s (%) f it is sower type (VI). 
[Q03ll^VT,(V!) 

[0032jlt is preferred to make & color or paints contain so that the K-value which is 



alike. and is cateulated more may become 0.05 to about 3 V and further 0J to about 23* 
If a K~va1ue is not much smdh the target hue cannot be acquired, on the other hand, if 
a fr-value i s not much large, the transmissivity of a poi&rmng plate will fail and white 
luminosity when It is used for a liquid crystal display will fail 

|QQ33]As for the polarizing plate of this invention, although at least the para! M grade 
transmjssMiy Tp and. a rectangular cross are called for by transraissh&y To to lower 
type CVS) as for the polarization degree Pyjt is preferred that this polarization degree 
is nest less than 99%, 
[0034] 



[0035]At this invention, it is about a polarizing plate again, a* of rectangular hue and b* 
which are measured by JIS 2 8729 (the. color specs ncatbn method - L%%* color 
system and L*uV color system) respectively: ~5;0<=a*<-1O — and ~~ becoming the 
range, of -10 <-4>*<=1,p" the same ™ a* of parallel hue, and b* — each andHM) 
<==a*<=4X) — and — It is made to become the range of -KD <-b*<^5.5. 
[fi036]Rectan^uiar hue here means being measured, where two polarizing plates -are 
piled up so that each absorption axis may intersect perpendicularly, and parallel hue 
means being measured, where two polarizing plates are piled up so that each 
absorption axis may heeome the same. In an L*a*b* "color system, hue serves as 
neutral gray, so that a* and b r are close to zero respectively. The method of 
presentation of the ooter of object provided in JIS Z 8729; PublicatbnOIE No. 15.2 
(1986) of the International Commission on Illumination (Commission Intern -stipnaie: de 
rEclairage, abbreviation GIE) issue; It ss equivalent to the method of presentation of 
the color of object provided in € of COLQRIMETRY and SECOND EDITION. 
[0037] 

[ExamplelHereafter although an example explains this invention stiH in detail this 
invention Is hot limited at all by these examples,. 

[QOSSjIn the following exanr^ies, .^valuation pf the polarising plate was performed as 
follows. First, about the time- of piling up so that an absorption axis may intersect 
perpendicularly when two polarizing pfates are plted. up about one polarising plate so 
that each absorption axis may become the same and. Using the spectrophotometer 
f UV-220CT by Shimadzu Oorpl & asked for the spectral transmittanoe tau (iambda) 
at. intervals of 10 nm m a 40O "7OO™nm waveseogth area, and at least the simple 
substanoo transniissivity Ty\ the paraitei grade transmissivity Tp> and a rectangular 



cross computed transmissivity To by said formula (V) from there. And at feast the 
parallel grade /iransnussivity Tp and a reotangular cross asked for the polarization 
degrae by transmisslvity Tg to. said formula (VII}> Hue was measured based on JIS 
Z 8720, and displayed the value by the LVb* chromatloity coordinate, Irs an L*a*b* 
color system, hue serves as neutral gray, so that a" and b* are close to zem 
L0039]The : following wer e prepared as the example dyeing bath of contrast ®nd & banc 
acid solution solution, 

[QQ4G]Dyeing bath: Solution which each contains 0,08 weight sections and potassium 
iodide per water 100 weight section and for iodine 5 weight section* 
Bode acid solution solution: Solution which each contains 7.5 weight sections and 
potassium iodide per water 100 weight section and for boric acid 6 weight section* 
[0041] 78 micrometers in thickness It was immersed in the above-mentianed dyeing 
bath with a temperature of 28 for 80 seconds, carrying out uniaxial stretching of 
the polyvinyl alcohol film of the degree of polymerization 2,400 and not lass than 
of the degree of saponification to one 5 times the draw magnmcation of this by dry 
type, and maintaining turgeseence. Subsequently, it was immersed m the 
above-mentioned boric acid solution solution with a temperature of 73 ^ for 300 
seconds; with turgescence maintained- Then, 15 pure water washed for 10 seconds. 
Maintaining the film after rinsing at turgesoenee. it dried for 300 seconds at 70 and 
the polarization film was obtained, 

[0042]0n the other hand, the 5% solution of full saponification polyvinyl alsofeol was 
used as adhesives. To aach field where these adhesives were applied to both sides of 
the polarization film obtained in the top. it ranked second and these adhesives were 
applied. The protective film ("FUJiTAKKOUVSO" by Fuji Photo Film, inc.) whose 
surface is 80 micrometers in thickness by which saponification processing was carried 
out in the product mads from iriacetyl cellulose was pasted together, and it dried for 5 
minutes at SO and was considered as the polarizing plate. About this polarising; 
plate, it asked for L* of the simple substance transmissivlty Ty ? the polarization degree 
Py, and paraHel hue, ay b* and L* of reotangular hue, a* and h*, and that result was 
shown in Table t f 

[Q043]Go!or "Suminoi Milling Brilliant Violet B cone ~120mg by Sumitomo Chamloal 
Co,, Ltd. was dissolved in the 8% solution 20g of example 1 full saponification polyvinyl 
alcohol, and It was considered as adhesives. Except using these adhesives v the. same 
examination as the example of contrast was done, and that result was. shown in Table 
1. From the simple substance transmissivity of the polarizing piate obtained here, and 
the simple substance transmissiv&y of the pdarizmg plate, without, the coloring layer 
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obtained in the example of contrast, the .Kr value was calculated by said formula (VIX 
the result was also combined and it was shown In Table 1, 

tOQ44jThe film of about S micrometers of thickness was produced by having used m 
dope liquid the adhesives used here, and the. absorption speotrum of the coloring layer 
was measured The ratio to the absorbanee [ In / respectively / the wavelength of S00 
nm ] D of the absorbance A m the wavelength of 450 nm, the absorbance 8 in the 
wavelength of 500 nm, the absorbanoe 0 m the wavefength of 550 nm, and the 
absorh&nee £ in the wavelength of 850 nm was calculated and the result of Table 2 
was obtained from : the obtained absorption spectrum, 

[O045jCoior 'Nsppoo Brilliant Violet BK conc,"40mg by Sumitomo Chemical Go,> Ltd 
which is different in Example 1 is dissolved in the 5% solution 20g of example '2 full 
saponification polyvinyl alcohol. The same examination as Example 1 was dona except 
having made this into adhesives. The result was shown in Table 1 and :2L 
[0048jCo3or 'Surolfix Brilliant Blue R" QQmg by Sumitomo Ghemical Co 0 Ltd, which is 
different m - Example- 1 was dissolved In the 5% solution 20g of comparative example 1 
full saponification polyvinyl alcohol, and the same examination as Example I was done 
except having made this into adh eslvea The result was shown in Tabb I and 2. 
[0047JS0 mg of the same colors as Example 2 were dissolved In fulf 25% of 
comparative example, saponification PVA solution 20g f mi the same examination as 
Example 2 was done except having made this into adhesive^ The result was shown in 
Table t. Since the relative absorhanoe in each wavelength of the film obtained from 
these adhesives was almost the same as that of Example 2 } the statement to Table 2 
was omitted, 
[0048] 

[Jabfe 1] 

The optical property of a polarizing plate, ™ — ^ — * — ^ — < — -^^^.^ 

example N.o> Ty Hhvaiue A Py common Line Color a phase ^ direct Inte rsection Color 

Phase (%) — (%) -*LVb* LVb, - — ~ — — — ; — ~ Example of 

contrast 42:72 - MM 88.90 1 59 8,85 COS 0,09 0,04. 

™ — — - — — Example 1 40.28 2,44 99.97 03.72 -0.03 

L88 0,08 OJ 4 -0,03 example 2 40.06 2,8:8 tOQ 83.43 0,893.59 0.01 0.12 -0.05. 

™ : — „„ — — - — % . Comparative example 1 41.56 1,18 100 

65,39 -2,05 SJ 3 0.01 0.15 -0.09 comparative example 2.39,133.58 100 82,21 1.88 1,45 
0.01 0.07 -0,01. - -[8049j 
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[Table 2] 





A/.D 


B/'D 


C//D 


E./D 


mmmi 


0,08 


0. 29 


0.80 


0.09 




0,18 


S.6f> 


1.3S 


0,07 




0. 11 


OS 


6,64 








0.3-0. 7 


0. fe-~-1.4 





[0050](Footnote of Table 2) 

A: The absorhanee m the wavelength of 450 nro, the absorbance in B:w8¥eiength of 
500 nm, the absorbanoe in G:wave!ength of 550 nm, the absorbanoe in D:wavafength of 
000 nm< E : the absorbanoe in the wavelength of 8S0 nm. 

[0051] As for the coloring layer used In. Examples. 1 and 2, the/ absorption - speotrum has 
satisfied ail the relation between said formula (J) - (IV) so that the above example may 
show. 

Compared with the polarizing plate of the example of contrast In which the polarising 
plate which made this the glue line does not have a coloring layer, parallel hue serves 
as neutral gray more. 

On the other hand, although the absorption spectrum satisfied the relation between 
fbrmuia (0 ~ 011), the coloring layer used by the comparative example ^Compared 
with the polarizing plate of the example of contrast without a coloring layer, the 
polarizing plate which did not satisfy the relation of formula (IV) but made this the gltie 
line had a small .change of para fie I hue, and it was far from neutral gray. On the other 
hand, when a color is Increased like the comparative example 2, simple substance 
transmbsMty will be less than 40%, and will give a white Indication of a liquid crystal 
display dark. 
[0052] 

[Effect of the InventionlThe polarizing plate of this invention has the rectangular hue 
of a high polarization degree and neutral gray which was the strong point of the 
polarizing plate which para lief hue approaches neutral gray and does not have, a 
coloring lay er. Therefore, If this polarizing pfate is applied to a li quid crystal display, 
there is no coloring of a white display, by high contrast, a black display will also be 
neutral gray and good visibility will be acquired. 
[Translation donej 
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